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Abstract. Although pesticides are necessary inputs in cocoa production, inability of farmers to comply
with safety precautions poses significant threat to their health and sustainable cocoa production in
Cameroon. This paper analyzed the determinants of compliance with pesticide safety guideliness among
cocoa farmers. Data were collected with structured questionnaires administered to 667 cocoa farmers and
analyzed with descriptive statistics and Negative Binomial regression. The results showed that majority of
the farmers were males, with more than 10 years of farming experience. Awareness of safety precautions
in handling pesticides was high. Among the safety kits, boots were owned by 62.26% and 76.87% of the
farmers from Ngoumou and Buea, respectively. Safety compliance in the use of insecticides increased
significantly (p<0.05) with land areas, being married and compliance with manufacturers’ instructions but
reduced with farmers’ age, practice of touching it with bare hand and residence in Nogoumou (region).
However, compliance with safety while handling fungicides significantly increased with being married
but reduced with practice of touching it with bare hands. It was concluded that addressing the health risks
associated with inappropriate handling of pesticides by cocoa farmers is paramount, and educating them
on the need to follow manufacturers’ instruction is necessary.
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Introduction

Cocoa ranks among the most important cash crops in Cameroon (Nfinn, 2005).
Historically grown since 1886 (Ardener, 1996), cocoa agro-forestry has gained
significant prominence in the country’s agricultural landscape with about 37% of total
croplands now devoted to its cultivation (Anonymous A, 2016). Considered on the
ranking trail, Cameroon was the fifth highest cocoa producer in the world in 2013/2014
(Ngalame, 2014). Similarly, the contributions of cocoa to Cameroonian economy ever
since the country obtained independence in 1960 cannot be overemphasized.
Employment generated from cocoa value chain is quite enormous with the number of
households deriving their primary incomes from its cultivation estimated at close to
600,000 (Mahob et al., 2014). Cameroon’s cocoa outputs increased from 211,000 metric
tons in 2013/2014 to 232,000 metric tons in 2014/2015, although some projections
indicated that cocoa production would decrease to 230,000 metric tons in 2015/2016
(Statistical Portal, 2016).

It should be emphasized that smallholder farmers that dominate cocoa sub-sector in
Cameroon are largely besieged by poverty. This goes contrary to the tenet of
sustainability, which was defined in Article 39 of the International Cocoa Agreement of
2001 as the intersection of social, economic and environmental benefits in cocoa
production (United Nations Conference on Trade and Development, 2010). The
fundamental role of policy in ensuring significant transmission of economic returns
from cocoa production to smallholder cocoa farmers - who are the primary producers -
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is somewhat mismatched. This is presumptuously pathetic given several production
risks and marketing uncertainties that an average cocoa farmer annually faces in their
quest towards making some cogent ends meet. Many cocoa farmers are therefore
subjected to periodic financial risks and economic instability, among other obliviously
compounded socioeconomic consequences.

Emergence of climate change as a global environmental problem conspicuously
undermines cocoa productivity with persistent droughts coupled with outbreak of pests
and diseases. Specifically, one of the major production risks in cocoa agriculture is the
growing problem of pests and diseases (Edith, 2016). In Cameroon, among the most
common and highly destructive cocoa pests are mirids (Bisseleua et al., 2011; Babin et
al., 2010), which could be responsible for between 30 to 70% of cocoa yield losses
(Anikwe et al., 2009). Another pest of significance in cocoa cultivation is pod borer,
which could account for about 50% of cocoa yield losses in Cameroon (Fule, 2013) and
42 10 49% in Malaysia (Day, 1989).

In addition, in Cameroon, black pod disease, caused by fungus of Phytophthora sp.
(Mahob et al., 2014) is a notorious form of attack on cocoa pods, which often accounts
for significant yield losses depending on the effectiveness of adopted management
practices and timeliness of spraying cocoa pods with appropriate agrochemicals (Guest,
2007). Specifically, potential cocoa yield losses as a result of black pod disease could be
between 20-30% (Ndoumbe-Nkeng et al., 2004; Drenth and Guest, 2004). Another
estimate indicated that potential global cocoa production losses as a result of black pod
and pod rot fungal diseases could be as high as 44% (Mahob et al., 2014).

Therefore, the need to control cocoa’s pests and diseases cannot be overemphasized.
This often necessitates application of insecticides and fungicides. In Cameroon, where
government’s support to cocoa farmers is at best minimal, smallholder farmers are left
to decide on the type and quantity of agrochemicals they apply on their farms. In the
1980s, Cameroonian government set up Société de Développement du Cacao
(SODECAO) as an institution to oversee sustainable cocoa production. Part of the
assigned roles was provision of timely and reliable technical assistances to farmers on
proper usage of agrochemicals. The Office National de Cacao et Café (ONCC) later
took over those responsibilities (Alary, 1996; Janin, 1996) until the liberalization
policies were implemented in the 1990s. As applied to the cocoa sector, the policies
mandated removal of the subventions that farmers were getting along with other critical
technical assistances in procurement, distribution and application of agrochemicals
(Alary, 1996; Coulibaly et al., 2002; Sonwa et al., 2008).

Given this neglect, cocoa farmers were unable to get required trainings on proper use
of agrochemicals, which subjects many farmers to significant health risks in the course
of handling those chemicals. The World Health Organization (2005) noted that in some
instances, farmers that handle fungicides to address black pod disease and capsid insects
may lack the requisite information and knowledge for handling its inherent toxicity
(WHO, 2005). Therefore, excessive exposure to pesticides may result during mixing,
application and post-application treatments of sprayers (Gockowski and David, 2007).
Okolle et al. (2014) noted that although policies for regulating utilization of pesticides
are available in Cameroon, institutional mechanisms for ensuring adequate monitoring
of the likelihood of deliberate or non-deliberate misuses are deficient. Similarly, poor
farmers may not be able to acquire agrochemical safety kits, while ignorance may
undermine its usage among those that were able to procure them (Okolle et al., 2014).
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Several health challenges have been reported as a result of mishandling of pesticides
among farmers in developing countries. Hicks (2012) noted that about 2.2 million
farmers are at risk to different health problems as a result of frequent exposure to some
pesticides. The associated health risk from agrochemical exposure could be enormous
due to existence of several channels through which their active compounds could get
inside human bodies. These include direct injection through contacts with food or
accidental injection through the mouth, inhalation and dermal penetration as a result of
contacts with human skins. The risk of being affected is high among those that handle
and spray the chemicals. There have also been cases of health complaints among
farmers as a result of eating agricultural products that have been contaminated by
pesticides (Hicks, 2012). Some of the health risks associated with exposure to pesticides
could be in the form of headache, stomach pains, immune system suppression,
respiratory problems, vomiting, skin irritation, permanent damages to the eyes and
dizziness, among others (Amuoh, 2011; Hicks, 2012; Monosson, 2012).

Its significant relevance to agricultural and health policy debates notwithstanding,
there is dearth of studies on compliance with pesticide safety guides in academic
literature. More importantly, very little had been documented for Cameroon. In some
related literature, Okoffo et al. (2016) analyzed compliance of Ghanaian cocoa farmers
to agrochemical safety guides. The results showed that farmers’ age, farming
experience, agricultural extension access, presence of retail agrochemical shops, land
areas cultivated and education significantly influenced decision to use protective Kits
when handling agrochemicals.

A study by Ajayi and Akinnifesi (2005) found that farmers were properly aware of
the need to protect themselves from having direct contacts with agrochemicals. Such
protective instructions include wearing of glasses in order to avoid contacts with eyes,
wearing of boot to ensure stability while spraying chemicals, wearing of hand gloves in
order to avoid contacts with hands, wearing of order to protect the nose and mouth.
However, Raksanam et al. (2012) and Isin and Yildirim (2007) found that despite the
fact that farmers realized the need to properly read manufacturers’ instructions on
pesticides, about 40% did not deem it fit to follow them to letters. This goes in line with
the findings of Issa et al. (2015) who noted that despite that some Nigerian farmers were
aware of safety measure in the use of agrochemicals, compliance was very low. In
another study, Mekonnen and Agonafir (2002) found that farmers had some negative
impressions on the need to wear some recommended protective kits while spraying
agrochemicals. This paper seeks to analyze determinants of cocoa farmers’ compliance
with the use of safety kits during cocoa spraying.

Materials and methods
The study areas

The study was carried out in Ngoumou in the Centre region of Cameroon and Buea
in the western region. Ngoumou is a town located in Cameroon’s central region. It is the
head of the Department of Méfou-et-Akono. At the 2005 census, the municipality had
13,923 inhabitants, of which 5240 were residing in Ngoumou town. It is located on
latitude 3° 42' 00" N and longitude 11° 26' 00" E (National Geospatial-Intelligence
Agency, 2016).

Buea is a town with historic significance located in western part of Cameroon. It has humid
climate with distinct dry and rainy seasons spanning from November to February and March to
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October, respectively. The region receives more rainfall than any other place in the country.
Agriculture remains one of the most prominent industries in the area, and cocoa is largely
grown by the farmers (University of Buea, 2016). The town’s geographical coordinates are
latitude 4°09'09” N and longitude 9°14'27" E with elevation of about 870m above sea levels.
The town has a population of 131, 325 in the 2005 population census, with males and females
being approximately ratio one to one (National Institute of Statistics, Cameroon, 2016). It is
located about 60 km from Douala, which is Cameroon’s economic capital and about 15 km
from Atlantic Ocean (Nsagha et al., 2012). People of different ethnic groups are in Buea
although the Bakweri are the indigenous occupants of the land.

Sampling methods

Multi-stage sampling method was used for data collection. The first stage involved
random selection of villages, after which households were sampled based on population
proportional to size. The total number of respondents from Buea was 402 while 265
cocoa farming households were sampled from Ngoumou. Table 1 shows the distribution
of the number of respondents across each of the selected villages.

Table 1. Distribution of the cocoa farmers across the selected villages in Cameroon

Villages | Freg. | Percent Villages | Freq. | Percent
Ngoumou (Yaounde) Buea
AkokBekoe 21 7.92 Three Corner 4 1.00
Bikop 5 1.89 Big Ekombe 9 2.24
Boa-Bakundu 1 0.38 Boa-Bakundu 4 1.00
Ekoumdoum 10 3.77 Ekiliwindi 26 6.47
Fegmimban 3 36 13.58 EkombeEbongi 7 1.74
Kamba 24 9.06 Ekona 17 4.23
Muea 5 1.89 Ekumbe 12 2.99
MvouNkeng 20 7.55 Etam 9 2.24
Nkoakom 10 3.77 Ikiliwindi 18 4.48
NkolAkono 1 26 9.81 Kake 13 3.23
NkolEbem Essie 8 3.02 Kang 17 4.23
NKkol Messi | 14 5.28 Kombone Mission | 10 2.49
NkolNgaMbida 2 0.75 Konye 7 1.74
Nkolendom 15 5.66 Kumba 23 5.72
Nkolngambida 2 0.75 Likomba 10 2.49
Nkon-Biwia 5 1.89 Mabanda 36 8.96
NkongZok 25 9.43 Malende 7 1.74
Nkong-Bimvia 2 0.75 Mbonge 4 1.00
Nkong-Nen | 14 5.28 Muea 19 4.73
NkwaKom 8 3.02 Mukonge 16 3.98
Nvom-Nkeng 3 1.13 Muyuka 11 2.74
Ofoumou | 9 3.40 Nkamlikum 6 1.49
Ntam 15 3.73
Shumbo 4 1.00
Teke 25 6.22
Water Fall 36 8.96
Waterfall Tombel 24 5.97
Wome 4 1.00
Yoke 9 2.24
Total 265 100.00 Total 402 100.00
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Estimated models

The dependent variable that was used to capture compliance in the estimated model
was the number of protective Kits that farmers were wearing in the course of spraying
pesticides (insecticides and fungicides). Specifically, the questionnaire probed into
whether farmers were wearing hand gloves, safety boots, overall dress, google and
ventilation masks. A count of the number of kits that were normally wore by farmers
represents the dependent variable. The count nature of the dependent variable warranted
the use of Poisson regression. Following Jacob (2002), the model is specified in Eq. 1:

Aay

PrlY = y]= y =012. (Eq. 1)

y!'

where average number of occurrence within a certain interval of time is denoted by 4.
The log linear model specification is presented in Eq. 2 as:

In A =X (Eq. 2)

Given equation Eq. 2, the mean of occurrences within a certain period of time can be
specified as in Eq 3 and 4:

E[yi| x] =4 =e* (Eq.3)
OELyi|xi] _ A8 (Eq.4)
OXi

Therefore,
The model is estimated using maximum likelihood estimation method. The likelihood
equation is specified as Eq. 5,

L= 3[4 +yxp-Iny =Y +yxp-ly]  (Eg.9

i=1
The estimated parameters are expressed as in Eq 6:

% _ _g[xi[exiﬁ ~y,11=0 (Eq. 6)

The independent variables that were included are land areas (acres), age of farmers,
marital status (married =1, 0 otherwise), gender (male =1, 0 otherwise), formal
education in secondary or tertiary levels (yes =1, 0 otherwise), farming as primary
occupation (yes =1, 0 otherwise), household size, follow manufacturers’ instructions
(yes =1, 0 otherwise), inhale it (yes =1, O otherwise), tastes it (yes =1, O otherwise),
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drink it (yes =1, 0 otherwise), touch it with bare hand (yes =1, 0 otherwise), enter the
eyes (yes =1, 0 otherwise), touch the skins (yes =1, 0 otherwise), region Ngoumou = 1,
0 otherwise).

After estimating the Poisson regression, the goodness of fit was tested to determine
whether the model is best for the data. Invoking “gof estat” command in STATA
software brings the goodness of fit statistics. In this analyses, they both show statistical
significance (p<0.01). These imply that the model does not fit well and another model
should be tested. The Negative Binomial regression was therefore used in this study.

Results and discussions
Socioeconomic profiles of cocoa farmers

Table 2 shows the socio-economic characteristics of cocoa farmers across the
selected regions in Cameroon. It reveals that majority of the farmers from Ngoumou
and Buea were males, with 91.3% and 91.0%, respectively. Similar results had been
reported by Levai et al. (2015). These results are expected given that cocoa farming
is highly tedious (Anonymous B, 2016; Oluyole et al., 2013). In some instances,
women are only able to own cocoa farms if inherited, after demise of their husbands
or with the assistance of males in carrying out some tedious operations if the land is
newly acquired.

Table 2. Socioeconomic characteristics of cocoa farmers in Cameroon

Socioeconomic groups Ngoumou Buea All Farmers
Freq % Freq % Freq %
Gender
Male 242 91.3 366 91.0 608 91.2
Female 23 8.7 36 9.0 59 8.8
Marital Status
Single 46 174 100 24.9 146 21.9
Married 187 70.6 281 69.9 468 70.2
Divorced 9 34 7 1.7 16 2.4
Widow 23 8.7 14 35 37 55
Educational Levels
Primary 110 415 178 443 288 43.2
Secondary 139 525 184 45.8 323 48.4
Tertiary 10 3.8 23 5.7 33 4.9
Adult Education 3 1.1 3 0.7 6 0.9
Primary Occupation
None 3 11 14 34 17 25
Farming 234 88.3 343 85.3 577 86.5
Artisan 4 15 9 2.2 13 1.9
Trading 4 15 20 5.0 24 3.6
Civil Service 9 34 8 2.0 17 2.5
Transport 2 0.8 4 1.0 6 0.9
Others 12 45 18 45 30 4.5
Age of Farmers
<30 15 5.66 53 13.18 68 10.19
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30<40 45 16.98 99 24.63 144 21.59
40<50 72 27.17 118 29.35 190 28.49
50<60 81 30.57 71 17.66 152 22.79
60<70 39 14.72 37 9.20 76 11.39
=>70 13 491 24 5.97 37 5.55
Household Size

1-2 28 10.57 35 8.71 63 9.45
3-4 37 13.96 87 21.64 124 18.59
5-6 70 26.42 104 25.87 174 26.09
7-8 50 18.87 81 20.15 131 19.64
>8 80 30.19 95 23.63 175 26.24
Farming Experience

<10 32 12.08 146 36.32 178 26.69
10<20 49 18.49 104 25.87 153 22.94
20<30 64 24.15 80 19.90 144 21.59
30<40 40 15.09 53 13.18 93 13.94
40<50 49 18.49 13 3.23 62 9.30
50<60 24 9.06 4 1.00 28 4.20
>=60 7 2.64 2 0.50 9 1.35

Furthermore, about 70% of the cocoa farmers in each of the regions were married. The
result is in support of that of Okoffo et al. (2016) for Ghana and Levai et al. (2015) for
Cameroon. Being married ensures availability of farm support through supply of unpaid
family labour (International Programme on the Elimination of Child Labour, 2005). This
may be fundamental to cocoa farming success given that less than one out of three cocoa
farmers in the selected regions was less than 40 years old, and more than 40% had family
size of more than seven members. Substantial findings from previous studies have
highlighted ageing of cocoa farmers (Nzouankeu and Felix, 2014) and non-willingness of
youths to take over cocoa farming due to its low level of profitability (Fule, 2014).
However, majority of the farmers had experience in farming for more than 10 years. This
finding is in accordance with that of Okoffo et al. (2016) for some farmers in Ghana. Under
normal circumstances, experience should enhance profitability which is critical for poverty
reduction among cocoa farmers, most especially given their very low scale of operation.

Furthermore, majority of the farmers attained formal education at the primary or
secondary levels. The farmers’ low competitiveness in labour trading is linked to their low
level of education. Some previous studies have highlighted low level of education among
cocoa farmers (Aneani et al., 2012; Fule, 2014, 2013). This also partly explains their being
primarily engaged in farming, which was reported by majority of the farmers.

Insecticides and fungicides usage, precautions taken and safety kits ownership

Table 3 presents the forms of insecticides and fungicides being used by the farmers
and the trend of their uses in the past five years. It reveals that in Ngoumou and Buea,
42.64% and 95.77% of the farmers were using liquid insecticides, respectively while
29.43% and 77.11% used liquid fungicides. However, solid fungicides were used by
67.17% and 77.11% of the cocoa farmers from Ngoumou and Buea, respectively. The
results emphasize the essentiality of agrochemicals in cocoa production. Specifically,
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the use of fungicides cannot be compromised, given high prevalence of highly virulent
form of cocoa black pod disease known as Phytophthoramegakarya (Gockowski and
Mva, 2001). Incidence of pests infestation on cocoa farms often compels the use of
insecticides, but this is not so common among cocoa farmers in Cameroon. Sonwa et al
(2008) submitted that fungicides such as Kocide, Nordox, Ridomil and Cacaobre
constitute the most used pesticide in Southern Cameroon and they are copper based.

Table 3. Form of pesticides used by cocoa farmers and trends in Cameroon

Ngoumou Buea All Farmers

Insecticide Fungicides Insecticide Fungicides Insecticide Fungicides
Formof chemicals | Freq | % Freq | % Freq | % Freq | % Freq | % Freq | %
Liquid 113 | 4264 | 78 29.43 | 385 | 95.77 | 39 9.70 | 498 | 74.66 | 117 | 1754
Solid 35 13.21 | 178 | 67.17 | 10 249 | 310 | 77.11 | 45 6.75 | 488 | 73.16
Trend of use
Increasing 47 17.74 | 90 3396 | 298 | 74.13 | 270 | 67.16 | 345 | 51.72 | 360 | 53.97
Decreasing 35 13.21 | 57 2151 |6 149 |10 249 | 41 6.15 | 67 10.04
The Same 71 26.79 | 97 36.60 | 81 20.15 | 63 15.67 | 152 | 22.79 | 160 | 23.99

The results in Table 3 further show that 17.74% and 74.13% of the farmers in
Ngoumou and Buea indicated increase in the trends of insecticide usage in the past five
years respectively. However, fungicide usage was indicated to have increased by
33.96% and 67.16% of the farmers from Ngoumou and Buea respectively. These results
emphasize the persistence of pests and diseases as fundamental problem in Cameroon’s
cocoa agro-forestry. Edson, Ntsefong, and Zachée (2013) noted this concern for
increasing agricultural productivity in Cameroon.

Table 4 shows awareness of cocoa farmers on precautions to be taken while using
pesticides. It reveals that for the combined dataset, 77.66% and 87.41% were respectively
aware of safety measures to be taken while handling or using insecticides and fungicides,
respectively. Farmers from Buea had higher awareness for insecticides (95.20%).
Specifically, not keeping within the reach of children (91.70%), not inhaling (90.94%) had
highest awareness among farmers in Ngoumou as against no contacts with food and drinks
(87.81%), and not keeping within the reach of children (81.59%) for farmers from Buea.
The need to have a pit where left overs of pesticides should be poured was less aware of in
Ngoumou and Buea with 46.04% and 63.18%, respectively. The results general show high
level of awareness on issues related to the need for farmers to avoid human contacts with
pesticides due to its toxicity. However, it does not reflect consciousness of farmers on
adverse ecological impacts of pesticides since absence of a pit where chemical leftovers are
poured implies indiscriminate disposal. This is contrary to the tenets of good practices in
relation to pesticide usage (Pimentel et al., 1980).

The results in Table 5 show that 35.85% and 62.26% of the farmers from Ngoumou
possessed hand gloves and safety boots respectively, as against 50.25% and 76.87% for
Buea. However, overall clothing and goggle for protecting chemicals from entering eyes
during spraying were used by 29.43% and 27.55% of the farmers from Ngoumou
respectively compared to 31.84 and 28.11% for those from Buea. Ventilation masks were
possessed by 30.19% and 31.09% of the farmers from Ngoumou and Buea, respectively.
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Table 4. Safety measures’ awareness and precautions taken by cocoa farmers in handling
pesticides in Cameroon

Ngoumou Buea All Farmers

Precautions Freq | % Freq | % Freq | %
Awareness (Insecticides) 136 | 51.32 | 382 | 95.02 | 518 | 77.66
Awareness (Fungicides) 232 | 8755|351 | 8731|583 | 8741
Do not handle with bare hand 169 | 63.77 | 305 | 75.87 | 474 | 71.06
Do not keep within the reach of children 243 | 91.70 | 328 | 81.59 | 571 | 85.61
Do not inhale the chemical 241 | 90.94 | 323 | 80.35 | 564 | 84.56
Do not pour the left over inside river or stream 214 | 80.75 | 298 | 74.13 | 512 | 76.76
Have a pit dug within the farm where left over of chemicals are

poured 122 | 46.04 | 254 | 63.18 | 376 | 56.37
Ensure no contact of chemicals with food or drink 227 | 8566 | 353 | 87.81 | 580 | 86.96
Ensure it is kept under specified temperature 163 | 6151 | 325 | 80.85 | 488 | 73.16

Table 5. Safety kits owned by cocoa farmers during handling of pesticides in Cameroon

Ngoumou Buea All Farmers
Safety Kits Freq | % Freq | % Freq | %
Hand gloves 95 35.85 | 202 | 50.25 297 44.53
Safety boots 165 62.26 | 309 | 76.87 474 71.06
Overall 78 29.43 | 128 | 31.84 206 30.88
Goggle 73 2755 | 113 | 2811 | 186 | 27.89
Ventilation mask 80 30.19 | 125 | 31.09 205 30.73

Hand gloves and overall are meant to protect farmers’ hands and body from direct
contacts with pesticides. This becomes necessary to avoid skin burns as a result of
contact with toxic pesticides. Safety boot is to protect the legs of the farmers from
contacts with pesticides and to maintain stability while spraying. Eyes are protected by
the google and nose is to be protected from inhaling toxic odours from chemicals by the
ventilation mask. Low possession of the safety Kits is in line with some previous studies
such as Okoffo et al. (2016), Antwi-Agyakwa (2013), Ogunjimi and Farinde (2012),
Sosan and Akingbohungbe (2009) and Sosan et al. (2008).

Determinants of cocoa farmers’ safety compliance

In order to model the determinants of cocoa farmers’ compliance with safety
precautions during cocoa spraying, models for the number of safety kits that were wore
were estimated. The models seek to determine the factors explaining the number of
safety Kits that farmers normally wear while spraying insecticides and fungicides. The
model as presented in Eq. 2 was estimated with Poisson regression given the count
nature of the dependent variable.

The included explanatory variables were tested for multicollinearity using the level
of tolerance, which was computed as the reciprocal of variance inflation factor (VIF).
The results showed that multicollinearity was not a problem as reflected by high
tolerance of the included variables. However, econometric procedures require that
estimated Poisson models should be tested in order to determine if Poisson regression
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model is adequate or not. Given that STATA 12 software was used, post estimation
command to determine the goodness of fit of the estimated Poisson models showed
statistical significance (p<0.01). Therefore, Poisson regression model was considered
inappropriate and Negative Binomial regression was considered.

The results for the Negative Binomial regression in Table 6 for the two models were
considered adequate given the statistical significance of the likelihood ratio tests of
alpha is equal to zero (p<0.01). More specifically, based on the estimated likelihood
ratio chi square statistics, the models were statistically significant (p<0.01). This implies
that the estimated parameters were not jointly equal to zero. In the model for
insecticides, included variables showed statistical significance (p<0.05) for land areas,
age of farmers, being married, following manufacturers’ instructions, touch it with bare
hands, and region. However, in the fungicide model, only being married and touch it
with bare hands showed statistical significance.

Table 6. Negative Binomial Regression Results of the determinants of number of safety kits
wore during cocoa spray

Variables Insecticides Fungicides

Coefficients | Std. Error Tolerance | Coefficients | Std. Error Tolerance
Land areas 0.0360*** 0.0098 0.9451 0.0039 0.0112 0.9427
Age of farmers | -0.0078** 0.0030 0.8707 -0.0042 0.0030 0.8681
Married 0.3157*** 0.0848 0.9227 0.2630*** | 0.0840 0.9205
Male -0.1159 0.1268 0.9617 0.0308 0.1290 0.9652
Formal 0.0707 0.0665 0.9419 -0.0088 0.0680 0.9377
education
(secondary or
tertiary)
Farming as | -0.1890* 0.1028 0.9450 -0.0482 0.1068 0.9460
primary
occupation
Household size | 0.0063 .0109 0.9021 0.0012 0.0104 0.8936
Follow 1.3694*** 0.1291 0.6545 0.1322 0.0979 0.7064
manufacturers’
instructions
Inhale it -0.1381 0.1008 0.4576 0.0150 0.1035 0.5168
Tastes it 0.2286 0.2742 0.6982 0.0571 0.2109 0.8528
Drink it 0.0026 0.3316 0.6837 -0.0887 0.2805 0.8484
Touch it with | -0.4529*** | 0.1142 0.6382 -0.5596*** | 0.1060 0.5980
bare hand
Enter the eyes | -0.1537 0.0952 0.5038 -0.1240 0.0989 0.5468
Touch the | 0.0011 0.0804 0.6579 -0.0384 0.0888 0.6146
skins
Region -0.5718*** | 0.1074 0.4854 -0.0088 0.1045 0.5151
Constant -.0159929 .2453612 7732541 .2355304
Inalpha -1.64125 .2691959 -1.223863 .1838498
Alpha .1937378 .0521534 .2940918 .0540687
Number of obs | 665 664
LR chi2(15) 290.43 74.80
Prob> chi2 0.0000 0.0000
Log likelihood | -1041.2252 -1188.1272
Likelihood- chibar2(01) | 21.39*** chibar2(01) | 53.91***
ratio test of
alpha=0

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 15(3):205-219.
http://www.aloki.hu e ISSN 1589 1623 (Print) @ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/1503_205219
© 2017, ALOKI Kft., Budapest, Hungary



Oyekale: Agrochemical safety perception and compliance by cocoa farmers in Cameroon
-215 -

The results show that holding other variables as constant, as farmers’ land areas
increased by one acre, the log of number of safety kits that are wore during cocoa
spraying would increase by 0.036. The result is similar to that of Okoffo et al.
(2016). The implication is that farmers with large farm sizes seemed to take caution
in wearing the necessary safety kits while spraying cocoa farms. This may reflect
farmers’ perception of higher likelihood of being exposed to cocoa chemicals if the
farm size to be sprayed is large. It may also reiterate the fact that small scale cocoa
farmers may consider purchase of safety kits from their incomes unnecessary their
low profit margins.

As farmers’ age increased by one year, the log of number of safety kit wore during
cocoa spraying decreased by 0.0078. Okoffo et al. (2016) found similar result and
explained that ageing farmers are likely to be stereotyped given their persistent
familiarization with their old ways of doing things. Therefore, aged farmers may not be
so conscious about the negative health impacts of having contacts with insecticides. It
may also imply that as they grow older, sufficient experience on how to handle
insecticides efficiently even if safety kits were not wore had been acquired.

Furthermore, the log of number of safety kits that married farmers wear during
insecticide spraying is significantly higher by 0.3157 when compared with that for
unmarried farmers. This variable also has significant parameter in the fungicide model.
However, the farmers who indicated to be following manufacturers’ instructions have
their log of number of safety kits wore significantly higher by 1.3694 when compared
with those who did not. This is expected because those instructions often highlight the
need for proper protection during handling of insecticides. The farmers who indicated to
be touching insecticides with bare hands had their log of number of safety kits wore
reduced by 0.4529, when compared with those who indicated not to be touching it with
bare hands. This result is expected because exposure of hands to insecticides is an
indication of not wearing hand gloves or overall. The parameter of region indicates that
farmers from Ngoumou had their log of number of safety kits wore during insecticide
spraying reduced by 0.5718, when compared with those from Buea.

Conclusion

Cocoa agriculture requires significant input of pesticides. Inability of farmers to
comply with safety precautions poses significant health hazards to them, and this
would also affect long run productivity of cocoa. This study found that although
many of the farmers were aware of safety precautions in handling pesticides,
compliance was very low. Similarly, ownership of safety kits was generally low
among the farmers. The study identified the need for cocoa farmers to follow
manufacturers’ instructions on the pesticides in order to enhance compliance with
safety precautions. Similarly, the smallness of the farming operations reduced
compliance of farming with the safety precautions. This calls for significant insights
on proper orientation and education given that health hazards of pesticides may not
be directly related to the volume. The farmers from Ngoumou were not using much
of protective safety kits. This calls for proper interventions among the farmers. It
also emphasizes the need for definite interventions to understand the practices of
farmers from Ngoumou on handling of agrochemicals. The results similarly pointed
at the need for targeted interventions to educate aged farmers on the necessity of
complying with some safety precautions in the handling of pesticides.
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